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(if 3 ] mm&mmmmm^^-t^m^m i ^ 

(li*rS 5 J mm^mtm'- 1 O O O c m - ^ &.T<0 

f> * -5 if 1 TiM 5 ^-m/4^i>:|5^<^«^3l^. 
[ff*ri8) HfllS^Sa^ffi/i^iS: : A= V 1 »/n s i 

— K (waveguide mode) m"C'£S't"-57fe(-OV >T<^5l7t 

(it±i;'j&gT'*)t). nt3j;t>'vli^SiX-*)-5) lf*iSl 

[ft5t?Ii9j HfJ!2&S^fficot°s/^;65 3 0 0~4 5 0 
nmW*5H-C-fcSif*lgl7!;ii8W^^-my4^:-iEicC9^ 30 

[if*«l 01 «fFfE)&a«ffiAS-Ji)C7Ew^g«1«jS^*i- 

5ii*is 1 Tis 9 <7)i ^■mA^iizm^'D^^mi^o 
[if*«i 31 mm^mmmA'^'^^'—iri^^mm (stru 

cture of chirping grating) SrW't"'5it5ftii 1 TJM 9 

mm-itix^^ti^^j:^ t°2/^<^iKM«ffi^*-t-5if 
1 7I»2g 1 3 fE«c<^l ^-rnA^JCJI^l!!^. 

lifjft^i 51 mu^mm-i-^umt. ^mu±izmm 

[ri9*iS 1 6 1 flfFfS^?t^ffi;55'>/i< t h \ o<D«fS^ 



(fi*ili 7] HUteSMfCTteiiktttttflgSrRftsx^ 
s*ffiSr?i^fiS;i-sxsi:. ^mm^WL^m^zmx^xmm 

Iff *is 1 8 1 jgflitt^ y -^-m^'mmmm±.\^M-t 

SXgSrM{:::S^11b. Hfll5%7t^3Di4S'>^i < i 1 1 0(0 

■^-e±{;a&s^«s^^it5Xies:^tfif*3Si siege 

(if*iSl 91 xKV ^-<OS!S:fflv^TeS:^fl^-t--5w t 
[lf*«2 0l Mf2*mjJ?y-^-^±{cS£S^ffiS:^ 

=>— K-r-axsi:. ^^m^^')-^-^Pr%:m<Dmmm^ 

1^=1— h-t^ Jim. t . te;^ f>='— H 
2 ■o(7)3S«t45j^ y -^-M Sr-^l::»ti> J; 5> X^ 

I 0 0 0 1 1 

11. ^^*ti|sf^*s±tJfm2ro«fiii^$*i--5fl|jtSr*-t- 
[0 0 0 21 

e>jg?qm® SriSo TJSj^rai $n?>, 
[0 0 0 31 

(00 041 

[^SS:Mfti--5/cfec^^l5] *^?q<^mi(7?||S,*!:(:: J: 
[0 0 0 5 J %\\CD^T-± Hr>tS^T'l4. SW". &U±lzm 



[0 0 0 61 ^mm(om2(Dmj^^i::-x^\i. mu^^m 

[0 0 0 8] SiJ(7)^^Li^::^&(l. ^mil:^y -^--^S: 
[0 0 0 9] ;*:^?q^::^^l^T^^^i::^^^ L< ti. ^^feW 

[0010] t*5K<7)^^T-fi. ^%^mm\xm^'&t l 

^ — K (waveguide mode) VCV^ V ^"^"-6 }lt^~^^^ ^ 

[0011] h^mo:>m.^'jf^:y\f:yCf\^—^m^ (elec 

tronically pumped laser device) rttdS^S^ffiSr^ffl 

b. z.(Dx.bfm^\^m:^m'^. i^^miimm-t^^% 

bXl ^fCo 

[0012] 

[0 0 13] *^P^{1. ett^;65ft^^ffiSr*-t'5^^ 
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[0014] (S^it:frffi) *^p>qif#*(7:)*attii. ^< 
(O^ o fcMit:* ft 1^ J: ^ SrMit i- 5 

[0 0 15] *^iqjwJ:s«^^T-T-teffli-^/c&i>coS 

S^-l 0f^2o(7)#|^^^, fip-^Sig-^-^l 2.^7tfi 
-^St^i 1 4 ^^^f^o El 1 a tw^i-J: 9 Tfefi'&l* 
iStflgl 4 Sr-<— ;^*tJ|sH 2<o±fflimsB(cM^i-e, 01 

10 bCl^i-^t^iz. Tfefi-^tt^lt^gl 4(i:>^>5^>t:">^^^M 
(stamping mold) 1 ^ (D^WtVji (O^)^ t fSi < <t t> 

^l^li^f^ b< fi. K^^^T-??^^. ^IJfl&S^'tcj^^iiJ^ 
^^-r-ScoSTRSit-r-S J: 9{c:-t-5o m \ c(ciF-rJ:9{::. 
UV^&M^^^P^St^ 1 2^^bTBBtt-r5r.c!:{:-cto 

20 v^'ssri^^br. mM(DiLmmM \ 

[0 0 16] ^mt^sKy •r-^$:^g^i^;o:.e>^5D>^.l:•v3- 
-So ^7tji{COl^r^^. (4^y 'e-^^:7^;6\ i&^i^T-^ 

[0 0 17] mi(Djjm:ixDm}&^h.tcm-f^mm-r 



40 [0 0 18] |2i2T'Ji. g|5p^p2 OSr. > v ^^geft 
4^ (I TO) misB2 4 ^-^CQjiJCI^ti-^^SP^^^t^lStt 

2 6 Sr. \TomM2 4(r>ALmmm\zm^'r^. m2h 

\zfr^-rX,o\z^ ^?iS2 6(i^^ ve>^'gi2 8co^S^|5 
;^>5'>-fi^i/S^^J^Ji$2 6 bo75-*? irCiJf U^-tt-S^T^fc 

5am^*-t-5o :i 9 b■r^#e>tL7t^>(7)^^^c{c^JDWf\-r5:L 
50 t\zx^xm.im^^ti^m2 ^^<omm^mm^m\t^-^ 



[0 0 1 9] m 1 (7);^a:T-ii. mz.\i. =^)y^ 
( 0 0 2 0 J a^D^p 2 0 ^ffM-t-5«U<D:^ife^lil 3 tz^ 

<D±{z.WM\^X^ 2jf y 3 2 t 4 2^55i^(c:S-r'5c}: 

9(::i-5o ^3 c (r.T^i-J: ffi;^ (§!lTt>J:i^) ^ 
;6-ttT2o(?:>«^^m^-'i$:{c^^-r'5o >i^y-^— 3 2 
t4 2fi^'&UT*-^4 4^ff^^i-^. 

■^-3 2 <t 4 2fl^CO^BJf^fii{Cjol^T^lMl/^< . 

M#i4(cj:oT. ^y-?'-^lS£^^*ov^T#-^4 4^ff^ 

^-r^o >^^$'^-fc'>-i5^^S3 4^0 3 d{w^-t- 

fc I Tomi^4 0 joJ:t>\ I TO±i::^^^n. ^W.o:> 

±fijm®4 6^w-r5^mtt^y-^--S4 4^*i-^¥ 

10021] fj^m(Dmjf^wm^mj&'t^^fz.-w.^si^':^m 
^m4\z^-t. z.(D:}j^\^m2(0'^^')'r—mmmtms 

^(7)±tCI TOm^^S 4 ^*-raS!^»4-5 2 IU4 
^y-7-4 8 ^ 5 675^^^-S5 8 5r?f^^-t-^o 

ffli-^ y -^-^is^fs ^ o x+^t^'^m'&t^^tsi^^^m 
z^tt-xf^^. 9ctmm\z^ m<DW^^\±^ mm^—:^. 

j^S<^±ffl!J*EiSrin-r^mtt^y-^-Sr*"r5¥ 

10 0 2 2] ms\±m\\z7r^'t:)5m\zx.^mi^^Mzm 
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100 x^^ mm I T omM^n^- 1 2 o « 
y 1 4 0 x9r^ ^mm^^'^^- 1 e 0 

T-^-To m6\'tm2\zfr^ir:)5m\zX^mm^Mzm^^i: 

my^^fz^^m^^^^-to ms^zTf^-r^miz^^m^^h. 
fz^^m^Ffdnx^jiK. m4(D:^mizxomm$i^tzh 
(ohme^z^^irhcDtmxi'X^^^o me^xrjmsxm 

me\Z:t6l^X. I TOhi&MX\^fj:\,\ m6\Z:ia 

10 v^T. ^mmm^^i±m 1 4 oizmm't^(7:>\t. n^-i 
3 oT-^-r^gmtt^y-^-^-r-^^o 
[0 0 2 31 mm<Dm. m&^mn i^xm^m^^mm 

[0 0 2 4] ^^^ffico^tHg6tJ?a^{v:ov^T. 1 cdjj 
mzx^mf&^tttzmmmm. Rxfm2^4izxh:^& 
(Di^^-mMzxvm^^titzmmmmizmL^x^^^^, 
mz^ mmmm<Dm^^mm^^m^Gm^- k (wavegu 

ide propagation mode) ^tk^^ — K (radiative mod 

20 e) tm^^^:it\zXoX : mi&^^-V{z:}o\.^xv^ 
h^iyy'^nxi^tz^^^(o^<^M6i'^-V 

{z:}o\^^xm^f)-h m-h. f^i^mizmmizmmmu^^ 
ox) ^^^-^t^ztx^^o Mm^x\ ^^mcom^^ 
fz{tm\±'e-h^m(Di^^<o^^^mmT^ m^i()m\^^ 

^m<Dmm:^^^x^mmxh^. 
[00 2 51 (mm) ^jKss-^- h^i-xfsmuntmm i 

KfiMll-T^ r ^ ;55X# 5. 

[0 0 2 6] ^<(Dm^m'r^m\^.<7:^m^mmn^<(o 

mm^^-h^^Xn-t^Z.t:^-Xt^o U;0-L.. wtco 

40 fc5:^7tffli?i. 8 — 1. 9 ; Bgmti^y -^-^ 

fcJilEaSwa^^) fll . 5 - 1 . 6 ; IT OMi^ 1 . 8 
-2. 0 (^fcliTfefi-^^) J^l. 5 5o 

n—mz^ ^it(0:^-<^ VJ\-'&<\zm3L^ii^^^fz^ 

\z^ i^i^ffigf^^w-f 5o ^mtt^y -^-^*fcfiiE+L 



50 m^^tmm.^x^^. 3@mi4'^Ky -^-ii (Sfc(iiETL 



jEimmm) ^mmLtz^Ai±xtk^'e-vizA?>i:>i-f 
m^mi^hmm\im. mu^X'CDmmf>^izmciz,tb 
[0 0 2 7] Ei7ii, ^mmi^x^m^m^(oiA^$ti 

cr>y<y ^m^, C<^M,*i;iwioV^-C. 

lo 0 2 81 mi^mcom^ (^tzitm^) srhx-^-r, 

^^i-iiB&m<r>±miij:rjTmm:mA^h-^m0rr.xRM 

tztbtzk. mm.nn'pX'(o^m^mt:^-rtctf>iz p ^ m 

m(r> t° 5/ =^^^-tfziblz Aisx Xf^m^?r=i-tzibi,z n ^ 

2nhkcos6 m— 2(i>a — 20b = 2m7r 
3 = nksin6ir. 
k= 2 Tt/A. o 

m^m(DmmmmiziQ':>i^mmu^t:^7L^t, feta^ 

<D^^i,zX^X'S}m^ix^U^:i^fi^h<r>\htit'^-^t\\zh 
t4Sfc»ofc{ii+g^. A *;iS&^(Ot°->5^, Air. StS 
T'foSo Hi 7(wt3V^T^PnA*3 j:0'BT-^^-r2 

^(oa^^tonk^mcom^it. s.\i^\z—iiBP^\zh^^^x 

^X^tj^iWi^^— Y(om%(r>tz.iib[z[i : 
A0 = /3A = 2;rv (v=l, 2, 3. . . ) 
: A=v^o/ns i n B m 

10 0 2 9] Bp-ib. o(^»tW^- KIC*3V^T3S;'J 

[0 0 3 0] jSS^ffiJi. IDS (a) «? 3 

z.ixii 1 o£DflJfiajA^t> :ztLlcpib-rfik<^>J^ 
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m-'<^-'^^m^^xi,i:\>\ -iik7c<ommmmtvx% 
x.hixhi&(Dm^^^8 (a) izi&(0 2-^<DmmmtL. 
x^-r, Mfc. ms (b) i^Tfci-^^— h 

^*-t-€)2*itli3 2^:7€WJl}«1?liti bT%;te>iX'5t> 

aR?rih*65„ ins (b) (::^i-2o<7?^JS0i|<7?9*>, ^ 

F^Sgil*SA{rl?Lv^r 4:S:*bTi,^5ro-e, &h^m6^ 
10 T-*)5fc#xe>ix5„ M{;SiJc7)0iJ{±. gl8 (c) 

m<D, V^fcs^S^-t — 7°^^ (charping grating) ^tt 

f>^h(om^mm<o:^M<o^^mmzx'oi^^-r^. 
[003 11 mm^) jsttt^- h'izm^ ufcig«?s^ 

m^^M4^iz-r^^tA^^!i!,>mx'i>i>. 2^jsss(c*3tt-53t 

20 ttSScM^- h'Xm.m^^^i:^±mztt:-<X^P^{zM\'^m 

[0 0 3 2] JS^^®S:*$;^£i,^¥a^*^&8S;6-e>3fe€) 

30 I = e " i: LTfE#i--5C 01 rx-y (4j^ 

roSiUXIl. B\libl =e-°' ^X'nWi-r?>Z.ttiX^. Z 

^m-tiifztbiz^ $?*L<(4'>^i< 1 0»:7ri?<5' ■ 
—X\ S-^#.ifcY ttESHS^mJ: 9 *j.5-<$T'* 

[0 0 3 3] ^^i&'Al^iaxxi?tt^ 

h/l'S^{w*5l,>T 1 0 0 0 c m- ^ iJAT) + 

yj^hco^&mi. (^mmi,z^^-r^—i^^(D^(Dx.^./i.di^ 
—^mmm<Dmmmi\R^i> z t:6-x^ ^tztb<,z^ 

i^^X'commt^mizX'oxm.'^^iv^, ^At^oymma 
1 0 0 0 c m- ^ xh^(r)x\ fs\±m±\zmm^^-ri, 
mm^^^mizmm-ri>z.tAiX'^^Ai. ^.<b<mm&^ 
xtttj:^\ m^$SiiiMS^§r<!fSL.< 14. ^{imtmm 
50 (ora^t^iM-rs, m^^i^i^tsa®i4. w^^m^^m^is 



[0034] m&^X*(Di&v^iCL^m^'r^tLi!b<Dilf^ b 

2 1 o^*-r^sw2 0 o^s^-r^o 0 0 tm 
'r^mmt^mM<D^m^m2 i o<7:>mmtt^mxmm 
mm2 2 otf>^<D±\z^\,irib^^o mzmmii^V'^— 

m^fc\^iEii^i^m2 3 o:^*-mm2 2 o±\zts:ii^h^. 

m^m^^i-fhti. mm<D&±w^mm2 e or-fc-So 

m2 1 0(75jSStCl8®2 6 0Sr^tp^T<Df^«g<7>S355tie 
[0 03 51 S14^-e60tfeat>^S*SriiiP$it>5o ft 

^ h^\^m:h^n^z tr>mmxh-^. i&^i^m^—^ 

[0 0 3 6] 3^&SS^- KT:'(D3feii*(iffittJl{:ict^® 

[0 0 3 7] mmm(o^^m^^oL\'X. wjsk^- kt- 

^tt 500cm-^~1000cm-^ cOgQlSiClSiltX^. 
[0 0 3 8] ^'^^7ki:m\^^t:.m^^X:hm\^m^\:i!K 

[0 0 3 9] W¥^^X(r>itm9t(0^mt. &.T<oX o 

I = e ~« " 

^i?:{;i;^^i^S'^^^i:-r, t^or i o ^ mi^Tftyps^ 

<5:%;t^C <i:;6^i?t J 0 0 c m- ^ <7:>BSi|X^iiill 
0 0//m<^?@iilXiS$t^*tlt>i-^r.<^:{w>i9. 



ife 30 
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iooAo\^^m(ommmm^mi\.<\^. looo 

cm-^i^T. ct «9 0* b< {15 0 0 c m- ^ J!^T<^)Sl 
HX^®: ^ ^ Srffl t ^ -5 o 

[0 04 1 ] 

-< — J: o T^^^ — l^it $ tb/cS^rz ^> >5r/U>^ ^ 
^ffll^TJSSi^S^ff^^Ufc. 300. 330, 36 
0. :Joctt>M 5 0 nm(Ob:'':y^i^^X^:#-t■5-'^7c/iI 
^1Sit^*-r^^^>^/<-^>^V>KM<^l^$^5 0 nm 

A r *Dj:t>'0 2^>^N.^>57 y Srffli^fc 2 0 0t:T^ 

20 (D>^y<^y^ ]}>'^\zx-:>x. mmm±.\zmp^\.f^. it 

0®<Oii:$fil 2 0 nmX-fcoTto F8BT. y 

(9, 9-i/:<^^5^/^:7/^^u>'— =3-2, 1, 3—^ 

t;iJ;oT I TOS±:«r^^LfCo F 8 B T fii&l ^^tS^ 
S:*-r-5#N^BK^^!|S^T-fo5o SttSfH 4 O nm(?:>Jf:$ 
:JSJ:t>*l 0 0 cm- ^i^Tc^eSlR^^^^LyCo Cal 
0 0 nm/A 13 0 0 n m-C^^^ttfc^^Slil^Sr^* 

[0 04 2] m\o:>'m^m(Dm%m^\^m,\^^^^\^t'm 

nmJ[^T"Cfo«9*g:COS£;^Ji3 3 0 nm^^XJZ 6 0 n 
[0 0 4 3] ^.(Dmmmxm^^Mz.::^^^ h/i^^Jj^ 

[0 04 4] m2<Dmmm) m 2 (Dmmm^:^w^iz 
T om^m^ti:^^ ^mn^m.mL^tzo ^stt^^y-r- 

40 m^. PEDQT (7Ky-3, 4-^^l^>iy^^iy^ 
:^y=rL>^) joJ:T>'PSS (;J^y 

^) 60 1 : 5 — 1 : 1 0 ocom-^cDm^^coTkmrn^m 

\i^xm^\^ti^ PSSfl;*:«6^)CPEDOTWi|-fflcol5j 

^tt-^ h y .x^;^^ bT^^by^o pps(it*5e<^^y 



11 



5o PEDOTO/h$l^fliiiRt4Sr*b mVSLWM:^^^n 

fo 6 p s s x-(D^mi^ oxeaiRtt^is®^^ c t ;o^t^ 

P E D O T ^iSffl-r -5 w <!: J: o TiSM-r -5 C <h tJ^T-^ 

So 

[0 0 4 5] (=^>y^/i^:^^:^y<-^m^^xm^^iv 

{zm^i^^D ^-^^ ^-^^-mm^mmi^mmi.. so 
x:x2 Amrmmmi^x^m^'^fzo mm^m^f^^^vfs 

i^m^^^''^^m^i^x<>xm^L.tco m^^mi^FSB 

1, 3 --<>y'^Ti/T:/— yu) 1 4 0 n m(7)i¥${:: 

a 1 0 0 nm/A 13 0 0 n mXM^^tlfz^mM^^ 

10 0 4 6] m2 <Dmmm<Dm^m'¥'^m i <^ 

(0 0 4 7] m 2 (DmMm<Dm KD^^^thtc. 
i-x. >^m^\:im3(7):^m^m\^^xM^vf^. m^. mm 

m^-m^M^^x2 0 ox:xs^myi^^\^. *v^T- 

[0 0 4 8] m2(Dmmm(Dm2(D^S:$h.fz.mmm 
:^nmzm4(Djj&^m\^^xm^\^fzo m-h. mm 

iymmi.t^. 2-D(Dm0,mm^-'m^m^^^. m?e^ 

[0 04 9] (ms (ommm) m s (^mmm sr^se^t:: 
m 1 (Dmmmxi^m \.ti:^m:^j:mmizv^^xM^ l 

—^\'xmicomMm<Dh(D{zMi^x2, 5mx;h^fzo 

10 0 5 0] (m4<omMm) m4(omm.m^^n6^i^ 

m 1 m<Dmmmxmm i.ti:^m^^mmizv^'oxj^f$. 
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^-rrr-foofco ^4co3ll£^J^liss!I^ioJ:D^^gJ£l^>^ 
[0 0 5 1 ] (^5 (D-m^m) m s c^nis^jj^^Ke^ic: 

mn(D^^^mcmu±izm:^xi^tL^ v^ox. ^^(d 
v^<>xmmm\^n^&(otti:fj^mmi.fzo a^:t3<Dmm\^ 
10 xo^j:m^mi^mti.x<Dm^(ommi^^{&,m-r^. u 

i^<Dmu^M^'r^:^m^t(ojLmizr^^x7r:'tm^ 



30 



40 



[112] Jz^^^m^jZ'Kffl-t-src 
i^<DmUi:m^'t^%n<o:^m^'t<7:>T.m^:ziQ^X^irWr 



[[US] mi\z^'r:^mzxK>m^^Mzm^^m\^^ti 

[El 6] 1^12, 3^yhfl4<^>v>TtL7!»^{::;^i-::^&{cJ: fr? 

[1219] ^mmizx^mMmm(D~-m<Dy^-<^ h^i^mt) 

[??^olftp^] 
1 0 &u 



1 2 
1 4 
1 6 
1 8 
10 0 
1 2 0 
14 0 
1 6 0 



mm 

mmmm 
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